Effects of salt loading on the fractional volume of atria-specific granules in Dahl salt-sensitive and salt-resistant rats.
The cardiac atria are known to play a role in blood volume homeostasis, secreting a peptide that induces a potent natriuresis and diuresis. This peptide is atrial natriuretic factor (ANF), and its primary site of storage is within atria-specific granules found in atrial cardiocytes. Since salt loading results in an increase in circulating levels of ANF, our aim was to determine if the atria-specific granule population in the cardiocytes of Dahl rats would decrease accordingly. To this end, the fractional volume of the atria-specific granules was determined by ultrastructural morphometric analysis in the Dahl salt model of hypertension. This analysis was performed on the right atria of Dahl Salt-resistant (DR) and salt-sensitive (DS) rats fed either a low-salt (0.4%) or high-salt (8%) diet for 12 weeks prior to sacrifice. DR and DS rats fed a low-salt diet had significantly reduced plasma sodium levels and osmolalities, and a significantly lower mean arterial blood pressure than did rats fed a high-salt diet. The fractional volume of atria-specific granules was significantly lower in salt-loaded DR (P less than 0.01) and DS (P less than 0.025) rats than in their respective low-salt controls. This significant decrease in atrial granules corresponds to the reported decrease in the storage of atrial ANF in salt-loaded rats, and provides a morphological verification of the biochemical studies. Moreover, these results, in combination with a growing body of physiological data, lend support to the hypothesized role of ANF in the regulation of water-electrolyte balance, which may play an important role in cardiovascular pathophysiological states related to hypertension.